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ABSTRACT

An experiment was initiated to study the effect of 2,4-D

amine, ametryne, amitrole, dual and dalapon on the protein content

of the wheat and the number or ears per plant. Results showed
that 2,4-D amine, ametryne, dalapon and amitrole increased the

protein content of the plant. The number of ears significantly

increased under the same treatments. Plants treated with dual

showed decrease in both protein content and number of ears.

INTRODUCTION

Wheat is the main cereal crop which is used for human consum-
ption all over the world. As a result of the vast increasing popula-

tion, particularly in the population-densed developing countries, its

production is becoming progressively short of the population need.

This problem is of major economic impact in Egypt specially in the

light of insufficiency of the native wheat production for local con-

sumption.

Consequently an appreciable proportion, amounting to more
than L.E., 100,000,000 in free currency per annum of the nation

income is devoted to wheat import.

Efforts are therefore consistently made in order to increase

the productivity of wheat in Egypt. Methods for improving the

usual agricultural practices including fertilization and irrigation have

been exhausted and are no longer becoming effective tools for increa-

sing grain production. The most promising tool now contributing to

increasing productivity of many crop plants is the careful and proper

application of any of a variety of herbicides which are used widely

now in agriculture by many methods of applying, but the foliar

spray is the most important aspect of using it.

There is a considerable literature on the effect of 2,4-D on
higher plants as regards the physiology, ecology and biology of this

group of plants when subjected to various treatment of 2,4-D. (Lee,

1972; Rensburg and Billiers, 1978 a & b; Arkhangel'skii et al. 1982

and several others). All these reports revealed that the lower con-

centrations of 2,4-D may be have as growth regulators, but at higher

concentrations it has antiphotosynthetic effects on all tested plants.

The main phytotoxic effects of 2,4-D seemed to be in decrea-

sed chlorophyll content (Nadakavukaren and Mc Cracken, 1977; Mc
Cracken et al., 1981).
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Comparative biochemical studies showed that 2,4-D induced
marked changes in carbohydrate and nitrogen metabolism of treated

plants (Radtseva et al., 1975).

Schroeder (1982), found that 2,4-D, dicamba and picloram
applied to sugarbeet reduced percentage sucrose. All 3 herbicides

also increased storage loss.

It is frequently reported that the herbicides at sub-lethal doses
increase the protein content. Thus, 2,4-D increased the protein

content of wheat (Khripunova, 1967 and Patil and Kale, 1975).

Ametryne is commonly used in weed control and showed, in

most cases, good and promising results (Lo Giudice, 1977).

The main phytotoxic effects of ametryne lie in decreased
chlorophyll contents (Ugalava and Khubytiya, 1972). Ametryne was
reported to have inhibitory action on photosynthesis of higher plants,

viz, wheat (Churchill and Klepper, 1979).

The phytotoxic effects exerted by amitrole were first reported

by Hall et al. (1954) as a heterocyclic herbicide or defoliant which
caused chlorosis, leaf abscission and growth inhibition. As regards

the effect of amitrole on growth, it has been repeatedly established

that amitrole induced growth inhibition in both microorganisms and
higher plants. (Ali and Fletcher, 1978 and Squires, 1981).

The tolerancy and sensitivity of microorganisms and higher

plants towards amitrole varied conspicuously at one and the same
cone. (Ashraf et al., 1979). In this connection it may be mentioned
that Hodgson and Moore (1972), working on different regional races

of Canada thistle, found that a group of these ecotypes responded
differentially to amitrole. These differences might be attributed to

the rate of uptake of the herbicide.

Comparing the effects of different herbicides on seed germinat-
ion, amitrole seemed to be the least effective in reducing the germi-
nation of Urginea idica seeds (Khare and Dubey, 1979). It has been
repeatedly established that amitrole interferes with carbohydrate and
nitrogen metabolism (Suen et al., 1979).

It must be reported here that many investigators demonstrated
that amitrole, not only inhibits chlorophyll and carotenoid biosynthesis

in treated plants, but also caused damage and degradation of chloro-

phyll (Svensson, 1974).

The inhibitory effects of dalaf)on on germination and shoot
elongation were evaluated by Thornton and Charles (1978). On the

other hand, the foliar application of dalapon to sorghum proved to

increase the seed yield with higher amounts of nitrogen, protein and
carbohydrates and improved the seed quality (Santakumari and Reddy,
1980). In this connection, it was found that the increase in seed
germination of lentil by dalapon was mainly attributed to the increase
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in oxidizing enzymatic activities and lAA by the herbicide (Ta Furi

et ai., 1977).

Dalapon proved to induce variable effects on the enzymatic
activities of treated organisms (Volynets and Pal'chenko, 1977).

The main phytotoxic effect of dowpon-M lies in the inhibition

of chlorophyll synthesis and/or the disturbances in photosynthesis and
respiration processes (Tonecki, 1975a).

The herbicide caused, as well, a decrease in the carbohydrate
and hemicellulose contents of rhizomes of phragmites communis
(stonov and Bersonova, 1976a). It increased the total nitrogen content

of foliage of Cynodon dactylon (Srinivasan and Sakharam, 1973a).

The S-triazines are reported to be more efficient in changing

the chemical composition of plant and increasing the protein content

of wheat grain (Patil and Kale, 1975).

The aim of the investigation reported in this dissertation was,

therefore, assessing the influence of some herbicides as a foliar

spray on growth, protein content and yield of wheat plant. It was
hoped that a treatment might be attained, which increases the grain

yield and protein content of wheat, cheaply and effectively.

MATERIAL AND METHODS

The herbicides used in this experiment were 2,4-D amine ametryne

amitrole, dual and dalapon,

Determirtation of Nitrogen

Nitrogen content of wheat grains at harvest was estimated by
micro-kjeldahl (A.O.A.C., 1965) and crude protein content worked
out.

RESULTSAND DISCUSSION

The experiment was arranged in a randomised block design

with five replications. Plots were fertilized with ammonium sulphate

and superphosphate.

An aqueous solution containing 50 ppm of each of the herbicides

was sprayed just after anthesis, while control plants were sprayed
with water.

Figure (1) shows that the spray treatments of 2,4-D amine,
ametryne, amitrole and dalapon significantly increase the protein

content of wheat grain over control.

The increase in protein content as a result of treatment with

2,4-D has been reported by many workers (Kedrev and Tjankova,

1962; Huffaker et al., 1967 and Patil and Kale, 1975). These chemi-
cal might have increased the protein content by stimulating the

pathway of protein synthesis.
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Figures 2 and 3 show that treating plants with the mentioned
herbicides showed a significant increase in the number of ears per

plant, except dual which caused significant decrease in it.

The effect of the herbicides on the yield, calculated as the

weight of 100 grains, followed the same pattern as number of ears

and protein content of the grains.

The increase in grain yield recorded in the present investigat-

ion was in agreement with the finding of El-Shaarawi (1971), working
with barley.

Singh et al. (1972) also reported that enzyme activities like

nitrate reductase, glutamicpyruvic transaminase, amylase, phosphoryl-
ase and adenosine triphosphatase were generally stimulated by triazine

treatments. However, detailed studies on mechanism of action of

these herbicides and influence on protein synthesis is needed.
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